Age-related decline in caloric intake and motivation for food in rhesus monkeys.
Human studies have documented age-related declines in caloric intake that are pronounced at advanced ages. We examined caloric intake from a longitudinal study of aging in 60 male and 60 female rhesus monkeys (Macaca mulatta) collected for up to 10 years. Monkeys were provided a standardized, nutritionally fortified diet during two daily meals, and intake was measured quarterly. About half of the monkeys were on a regimen of caloric restriction (CR) representing about a 30% reduction in caloric intake compared to controls (CON) of comparable age and body weight. CR was applied to determine if this nutritional intervention retards the rate of aging in monkeys similar to observations in other mammalian studies. Following reproductive maturity at 6 years of age, there was a consistent age-related decline in caloric intake in these monkeys. Although males had higher intake than females, and CON had higher intake compared to CR, the sex and diet differences converged at older ages (>20 years); thus, older CR monkeys were no longer consuming 30% less than the CON. When adjusted for body weight, an age-related decline in caloric intake was still evident; however, females had higher intake compared to males while CR monkeys still consumed less food, and again differences converged at older ages. Motivation for food was assessed in 65 of the monkeys following at least 8 years in their respective diet groups. Using an apparatus attached to the home cage, following an overnight fast, monkeys were trained to reach out of their cage to retrieve a biscuit of their diet by pushing open a clear plastic door on the apparatus. The door was then locked, and thus the biscuit was irretrievable. The time spent trying to retrieve the biscuit was recorded as a measure of motivation for food. We observed an age-related decline in this measure, but found no consistent differences in retrieval time between CR and CON groups of comparable age and time on diet. The results demonstrate an age-related decline in food intake and motivation for food in rhesus monkeys paralleling findings in humans; however, we found no evidence that monkeys on a long-term CR regimen were more motivated for food compared to CON. Examining the relationship of selected blood proteins to food intake following 7-11 years on the study, we found a negative correlation between globulin and intake among males and females after accounting for differences in age. In addition, a positive correlation was observed between leptin and intake in males.